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ABSTRACT 
The Hand is a truly remarkable instrument - an organ of perception 
(feel, touch and much more), performance (power grip and fine motor 
functions), perspiration (sweating assists us in handling items and 
reducing body temperature), presentation and even communication. 
Second to the face the most commonly presented part of the body 
is the hand, thus its appearance of normalcy is crucial. Many a 
time when we are unable to verbalise our thoughts, we convey 
our messages, knowingly or otherwise, through non-verbal hand 
gestures as well as body language. Meanwhile, in dance forms and 
miming the hands are essential aspects of communication. Similarly 
sign language is basically that – an entire language communicated 
via the hands! Anatomically, due to the high density of nerve fibres 
at the fingertip, digits also aid in stereognosis which enables the 
blind to “see” and the deaf to “hear” (Alpenfels EJ 1955). The fact 
that the hand is structurally positioned at the extreme end of the 
upper limb, to enable it to reach out approximately one metre away 
from the body, however, makes it extremely susceptible to injury.
 Injury to the hand and wrist is devastating. All it takes is to 
imagine a day in one’s life without the right or even left hand. It 
becomes evident that a major portion of our lives and activities 
of daily living are dependent on us being able to have complete 
hand (and upper limb) function.  In order for us to get through the 
day, there are numerous bimanual activities we perform without 
a thought. Even a minor papercut precludes us from continuing 
with these normally. Thus, hand injuries from the fingertip to the 
shoulder are functionally and emotionally distressing and need to 
be addressed immediately. Most importantly the injury or pathology 
needs to be treated right the first time. 
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 The Hand and Microsurgery field is  a sub-specialty dealing 
with the treatment of conditions pertaining to the entire upper 
limb from fingertip to shoulder (Wikipedia). This includes both 
surgical and non-surgical management of congenital and paediatric 
conditions, trauma, infection, inflammation, haematological 
aspects, tumours, compression neuropathies, brachial plexus, the 
spastic hand, degenerative conditions and miscellaneous conditions 
such as Dupuytren’s and lymphatic anomalies.
 This relatively new sub-specialty of surgery developed rapidly 
in the 20th Century. The works of various researchers, clinicians and 
surgeons in this area brought about a conglomeration of discoveries 
which in themselves were remarkable but integrated together 
provided immense opportunities and ginormous developments. 
The most significant contribution of Sterling Bunnell, the Father of 
Hand Surgery, I feel, came in the form of a deep understanding of 
the intricate anatomy of the hand and its connection to function. He 
pioneered meticulous techniques, characterised by careful, detailed 
dissection with an eye on precision, leading to outstanding results, 
which he practically demonstrated by sharing his surgical techniques 
around the country (Green SA 2013). Developments in the 1960s, 
both mechanical and technical, allowed small diameter vessels (of 
1 mm or less) to be repaired, opening up a plethora of possibilities 
and enabling various fields to collaborate for the betterment of the 
inflicted patient. Thus candidates from the fields of Orthopaedics, 
Plastic and General Surgery all enter this highly specialised field 
with the same philosophy: to repair, reconstruct and even replace. 
Great emphasis is placed on regaining function by therapy both 
prior to and after surgical or even non-surgical treatment. 
 In the 70s and 80ss, as the field took off, anatomical discoveries 
of new flaps and arterial patterns and microsurgical refinement 
of the surgical application of these findings kept the momentum 
3 ❘❘❚ 
Sharifah Roohi Syed Waseem Ahmad
going and the excitement building. The birth of Reconstructive 
(Micro and even Supermicro – 0.3mm to 0.8mm diameter vessels) 
Surgery brought about new developments with the advances in 
transplantation medicine allowing amazing technical feats and 
repair of the human body . 
 Another exciting area is that of biomedicine where the implant 
sizes are getting smaller, from mini to micro, and moving from 
surgical steel to Titanium and finally, bioabsorbable materials. 
Incisions are also reducing in size, assisted by arthroscopic 
equipment and innovative techniques. All are changing the way 
surgery is performed and raising the expectation bar higher. 
Currently however, we are moving slowly but surely to replacement 
not by physical means but by biological means, mainly rebuilding 
and regenerating lost tissue by chemical and biological options. 
 Developing countries have both embraced this field as well 
found difficulties in implementing the finer aspects. Despite the 
costs being high and the learning curve steep, this has not deterred 
them. I feel that the excitement of discovering novel ways to tackle 
previously “impossible” cases has allowed this field of surgery to 
blossom. 
 I shall discuss the origins of this subject and how it made an entry 
into our country (The Facts), both clinically as well as academically, 
the progress at present in terms of manpower development and 
what it takes to become a Hand Surgeon (The Face).  This will 
be followed by the development of the infrastructure required to 
support it (The Facilities). The main essence will be examples of 
cases that have been seen and what needs to be addressed (The 
Field) as well as what I see for The Future in terms of prospects 
for  upcoming surgeons and of course, the patients. 
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INTRODUCTION 
The Life of a Hand and Microsurgeon is an exciting one. Although 
the initial training is rigorous, to say the least, the field is wide and 
varied with never a dull moment. This young surgical specialty, 
being an amalgamation of general, plastic and orthopaedic surgery, 
had its origins in the 20th Century, during the First World War. 
Understanding its beginnings will help in understanding the efforts 
required in not only the making of a hand surgeon but also his 
surroundings. 
The Historical Development of Hand and 
Microsurgery
Although vascular ligatures were first seen in the 1500s, the 
turn of the 20th Century (1900) is when Carrel and Guthrie are 
credited with performing transplantations of composite tissues 
and organs in experimental animals (Sade RM 2005). Together 
with the development of Heparin by McLean and Howell in 1916 
(Wardrop D & Keeling D 2008),  which enhanced the success rate 
of vascular repair, and the monocular microscope by Carl-Olof 
Siggesson Nylén (1921) and a binocular one by Holmgren (1922) 
followed by the microsurgical instruments plus sutures – the picture 
for microvascular repair comes together. The clinical applications 
thus exploded into neurosurgery, maxillofacial, hand and plastic 
surgery including numerous options for transplantations of tissues 
and organs (Tamai S 2009). 
 In 1908, a young surgeon in making, Sterling Bunnell, graduated 
from the San Francisco School of Medicine and became interested 
in tendon surgery. Sterling Bunnell submitted an article (Repair 
of tendons in the fingers) to the prestigious Surgery, Gynaecology 
& Obstetrics, which was revised 18 times and finally published in 
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1918. While serving in France during the “The Great War” as the 
Chief of Surgical Services, he was determined to find a solution 
to the high upper limb amputation rate. He went back to his clinic 
“The San Francisco Shoulder, Elbow & Hand Clinic” and worked 
tirelessly and exclusively on the upper limb. Between the two World 
Wars, Bunnell was prolific as a surgeon and as a writer, publishing 
ingenious solutions to challenges in hand surgery, developing 
innovative techniques and giving birth to a new species “The Hand 
Surgeon: Homo Chirurgimanus” (Green SA 2013). When WWII 
broke out, he was enlisted by General Kirk (the Army Surgeon 
General) to establish hand surgery and rehabilitation centres, so 
Bunnell decided to shut down his clinic.  He undertook his task 
seriously and travelled across the USA personally imparting his 
techniques and ideas while at the same time, establishing nine 
Army hand centres (Green SA 2013). His trademark ideas of the 
structure of a hand unit or centre, the specific surgical methods, the 
training and staffing, all form the basis of our present day training 
and unit structure! That was the strength of the individualised 
training in creating the Homo Chirurgimanus, leaving a legacy of 
second generation hand surgeons in Boyes, Littler, Fowler, Phalen, 
Barsky and Platt. This is another tradition that holds strong till the 
present and which accounts for the high standards maintained in 
this special field. 
Reconstructive Microsurgery
The advent of the operating microscope and the finer sutures that 
were swaged to the needle along with appropriate microsurgical 
instruments were the breakthroughs that led to the flood of ideas 
and innovative reconstructive techniques. Drs. Harold Kleinert and 
Morton Kasdan were the first to perform a successful anastomosis 
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in a digital (partial) amputation in 1963, followed by Harry Buncke 
in 1964 who reattached a rabbit’s ear. The commonality of vessel 
(of less than 1mm in diameter) repair allowed tissue transplantation 
and free flaps to blossom, including fibular transfers for maxillo-
facial malignancies. 
Supermicrosurgery
Once the microsurgical techniques were mastered and fluent, 
technological advances allowed even smaller diameter vessels 
(0.3mm to 0.8mm) to be joined safely without any adverse 
events (Badash et al 2018). Once used to salvage failing fingertip 
replantations, the techniques are now applied to lymphovenous 
and perforator anastomoses. Taylor and Palmer mapped out the 
perforator flaps for the whole body (1987) while Koshima et al. 
described the use of such perforator flaps (1989). Obviously a 
higher skill set level is required is such endeavours, as provided by 
extensive practice and training (Badash et al 2018).  
Setting up Centres
The way to propagate Hand & Microsurgery is by setting up 
training centres run by dedicated and well-trained surgeons across 
the country, similar to the mould created by Bunnell over 75 years 
ago. Surgical expertise is acquired by apprenticeship and there are 
no shortcuts. If shortcuts are taken, disastrous outcomes will result 
for the public at large which will be difficult to contain. Deficits in 
the centres, in terms of qualified staff, inferior equipment or shoddy 
care, would translate into sub-standard results, and mistakes in Hand 
& microsurgery are unforgiving. 
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THE FACTS (AND FIGURES)
Malaysian Setting
Hand Surgery in Malaysia had its beginnings in the 1960s, in the 
form of treatments provided for patients with Leprosy. They were 
isolated from mainstream society in a leprosarium set up in a small 
town called Sungai Buloh, 15 minutes from the capital, which is 
now a part of greater Kuala Lumpur. Dr. K Thambyrajah (who 
had performed two fellowships with Mr. Guy Pulvertaft) and Dr. 
Daksinamoorthy worked together to treat mainly ulnar nerve palsies 
and perform Brand’s tailed tendon transfer using Palmaris Longus 
(T Sara Ahmad 2011). Luckily for them only 10% of the population 
or less do not have this tendon (SA Roohi 2007). 
 University Malaya, under the headship of Professor P. 
Balasubramaniam, started a microsurgical practice laboratory and 
the first wrist replantation was performed in 1983. Dato’ Dr. Abdul 
Hamid Abdul Kadir was the next  to go on a fellowship to the 
UK (under Mr Campbell Semple) and subsequently, he moved to 
Universiti Kebangsaan Malaysia (UKM) where he too established a 
microsurgical laboratory and organised the first International Hand 
Course under the Malaysian Orthoapaedic Association’s (MOA) 
banner in 1983. Meanwhile, Prof. Dato’ Dr. Tunku Sara Ahmad 
who went to Singapore and completed a two year fellowship in 
Hand Surgery, under the tutelage of Professor Robert Pho,  returned 
to continue in University Malaya in 1988. The Malaysian Society 
for Surgery of the Hand (MSSH) was formed on 3rd March 1993 
(3-3-93) with Dato’ Dr. Abdul Hamid as its first President.
 In the meantime, Dato’ Dr. V. Pathmanathan completed a one 
year fellowship in Louisville, Kentucky and returned to start up the 
first Hand Clinic in General Hospital Kuala Lumpur in 1987. It went 
on to become the country’s first Hand and Microsurgery Department 
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under the Ministry of Health (MOH) in 1998 (MSSH webpage). 
Dr. Ranjit Singh Gill was the second Malaysian to complete a 
fellowship in Louisville in 1996. The Hand Unit in GHKL was 
then extremely busy with trauma cases, with replantations being 
performed almost every day, and it can lay claim to training many 
an orthopaedic resident from UKM. 
 In 2000, feeling the need to have its own hand service, it was 
decided that Dr. Sharifah Roohi be tasked with setting up a Hand 
Unit in UKM. She thus became the third person to go to Louisville. 
She undertook two fellowships, one in Singapore and another in 
USA. Armed with the specific knowledge to set up the unit, she 
returned in June 2003 and set up the Hand Unit in UKM, which 
was officiated open on 16th November 2006. There have been two 
trained Hand Surgeons from that unit since, A/Professor Dr. Jamari 
Sapuan and A/Prof Dr. Shalimar Abdullah. It is a thriving unit and 
a good training ground for Orthopaedic residents. 
 In 2011- 2012, while preparing for the 10th APFSSH congress, it 
was noted that there were less than 20 hand surgeons in the country. 
As the President of the MSSH, my hope was to have 50 by 2020 
which seemed outrageous at the time. At present count, there are 
approximately 900 Orthopaedic surgeons in Malaysia, half of whom 
are in the public sector, bringing the ratio of orthopaedic surgeons 
to population to 1: 36,000. Among these there are only 40 hand 
surgeons (about 4%), but there are still two and a half years left to 
December 2020, so we may still reach 50! The current hand surgeon 
to population ratio works out to 1:800,000, which explains why we 
have so much work to do. There are no official figures from the 
World Health Organisation (WHO) on this ratio, but I would think 
1:200,000 is reasonable (10% of the total number of orthopaedic 
surgeons) for a developed country. That would mean 160 hand 
surgeons, quadruple the present number. 
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At present, there are three Universities with a full-fledged Hand 
Unit, performing emergency hand calls and elective cases. MOH 
also has three such units while the private sector has only two. We 
should aim to increase these basic building blocks, collaborate and 
amalgamate  positive points in order to extend the borders covered 
by the centres. This will reduce complication rates and perhaps then 
we can concentrate on improving the quality of care. 
THE FACE – THE MAKING OF…   
The making of a hand surgeon is not an easy task. Similar to how 
we describe the different personalities of a physician and a surgeon, 
the candidate for hand surgeon has a particular personality. They are 
no mere mortals for they must have the stamina of a marathoner, the 
patience of a mother, the dexterity of a juggler and finally a dash of 
the temerity of a tightrope walker. As is obvious, we are not perfect 
in all these aspects, so we have to make do with what we have! 
 Of the above ingredients, the most important criteria is the 
intense desire to become a hand surgeon. I found that feeling in 
my fourth year of medical school when I met a patient who elicited 
my deepest sympathy. A 33 year old farmer, the father of a two 
year old girl, had a motorcycle accident and had a flail lower limb 
(sciatic nerve injury) with an open knee injury. The solution offered 
to him was an above knee amputation, which in his opinion was a 
death sentence to him, being a farmer and not being able to feel the 
earth beneath his feet. Although I was not aware of the field then I 
knew which direction I wanted to  head towards. Thus the journey 
began… 
 It is a long and arduous journey, but one which was extremely 
worthwhile. Basic requirements to venture into the field are a 
medical degree followed by (in Malaysia) a postgraduate degree 
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in either Plastic or Orthopaedic Surgery. This will enable the 
candidate to either follow the 3 year fellowship programme (MOH) 
or  University programmes which comprise one year fellowship 
overseas and two years of in-house training. Only three countries in 
the world offer Hand Surgery as a stand-alone residency programme 
– Singapore, Sweden and Finland, and it ranges from four to six 
years' duration. 
 In my case, I embarked on this journey with an intense focus 
on acquiring as much knowledge and skills as possible. During my 
residency, I took a month’s leave to extend my time in the Hand 
& Microsurgery unit in General Hospital by month and a half, 
during which time I managed to perform a few replantations and 
revascularisations successfully, giving me confidence to further my 
training in this field. Within two months of completing the posting, I 
passed the Fellowship examination and was chosen to set up the unit 
in UKM. My fellowship training and future were already planned 
out and thus I had a “fast-track” route to sub-specialisation. After 
my Masters and before I left for the Fellowship programme, I was 
tasked with running the Hand Clinic and theatre list for upper limb 
cases, preparing me further for what was to come. 
Hand Surgery Fellowships: HRM Department, 
Singapore.
The six-month fellowship in the Hand & Reconstructive 
Microsurgery (HRM) Unit, National University Hospital (NUH), 
Singapore, consisted of two stints of three month rotations with Prof 
Robert Pho and Prof Lim Beng Hai, respectively. As Fellows, we 
were required to be on “hand call” approximately one in three and 
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we performed all the emergency cases that came in since the fellow 
was the seniormost “in-house” team member. The cases we worked 
on ranged from simple fingertip injuries (Figure 1) to complex 
trauma (Figure 2) requiring vascular or microvascular work. 
Figure 1  Fingertip injury in a five year old child. 
Figure 2  Scalloped section of brachial artery (yellow arrow) causing 
massive bleeding and hypovolemic shock. 
 There were teaching sessions 2-3 times a week and rounds 
on alternate days where the previous day’s emergency cases were 
discussed. These were great learning sessions for me. It was also 
compulsory to take the basic microsurgical skills course (Figure 
3), with an examination at the end of the course (Figure 4).
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Figure 3  The microsurgical lab.     
  
Figure 4 The Rat femoral artery anastomosis. 
 The advanced course, though optional, was very useful, showing 
various flaps such as: Latissimus Dorsi, Rectus, Groin, Gracilis, 
Gastrocnemius, etc. (Figure 5,6). 
❚❘❘ 14
Physical to Biological Building Blocks in Hand and Microsurgery
Figure 5  The Rectus Abdominis flap.
Figure 6  Dissection of the Rat groin.
 During the entire six month period, I was involved in 233 cases, 
of which 168 were trauma cases. 
 There were 19 microvascular cases – either replantations, 
revascularisations or free flaps. There were a similar number of 
loco-regional flaps such as: Thenar, Moberg, Posterior Interosseous, 
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Groin etc. This gave me a good grounding on the coverage of 
fingertip injuries as well as coverage of defects around the hand. 
There were also a few memorable cases  from which I learnt a 
lot. These included a degloving injury to the leg, foot and ankle 
(Figure 7), an osteosarcoma of the distal femur with autograft 
post-irradiation (Figure 8), heterotopic ossification at the elbow, 
necrotising fasciitis and a double toe-finger transfer (Figure 9). 
Figure 7  Degloving injury with comminuted ankle fracture, toe to 
finger transfer, osteosarcoma. 
 
Figure 8  Reconstruction of a distal femur osteosarcoma post-excision 
and irradiation.
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Figure 9  Double toe to finger transfer.
 The fellowship finale was a detailed end-posting presentation 
where stock was taken of all the activities, research done, papers 
to be written and surgical case involvements. The Fellow also had 
to comment on what they didn’t find useful and how things could 
be improved. This was a good session to bring things up a notch 
with each trainee. 
Hand Surgery Fellowships: CMKI, Louisville, USA
The fellowship in Louisville started in 2002 and spanned a year’s 
duration. It was more intense, for work started at 6:30am and ended 
at 8pm. There were many educational activities (morning lectures, 
pre- and post-operative rounds, the annual flap dissection workshop 
(Figure 10) and visiting faculty lectures and workshops) which 
were backed by supporting facilities, such as the microsurgical 
and cadaveric laboratories set up by the late renowned Professor 
Dr. Robert Acland, the rotation at Louisville University & Jewish 
Hospitals and the Indiana offices for clinical attachment. The new 
CMKI had its own 24-hour hand emergency centre – which was 
one of a kind (Figure 11).
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Figure 10  Dr. Atasoy showing a flap being televised from the    
cadaveric lab. 
       
 Figure 11  The hand ER in the new CMKI.
 All fellows (or consultants) were required to do an early morning 
presentation. Since there were 20 fellows and 10 consultants, each 
fellow ended up doing 6-8 presentations over the year. This, I found 
to be a great teaching tool together with the flap dissection workshop 
which was conducted in the cadaveric lab. The location was in the 
adjacent University of Louisville Anatomy complex and run by 
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the renowned late Professor Dr. Robert Acland. Embalmed bodies 
were kept for dissection and rotated every 6 weeks. A fellow could 
request for part of a body and use it for whatever they wanted to 
dissect it for (flaps, arterial supply, innervation etc). Similarly the 
compulsory microsurgical course which spanned over a week and 
was supervised by Dr. Robert Acland was considered one of the best 
in the world. Other teaching activities included various courses and 
conferences such as the Tri-state (Kentucky, Indiana and Ohio) Hand 
meeting, the American Society for Surgery of the Hand (ASSH) 
annual conference and the Synthes Hand course (Figure 12).
Figure 12  The Indiana Hand course with Hill Hastings. 
Hand Surgery Attachments: Institut de la main 2005
The American fellowship training is quite comprehensive but there 
are certain advantages in the European or British styles, especially 
for paediatric cases. A number of the American consultants were 
trained by famous European (paediatric / neuro) hand Surgeons, 
such as Allieu, Gilbert, Leclercq, Masquelet and Brunelli. The 
Europeans are ahead of their time in dealing with brachial plexus, 
congenital and spastic hand cases. Thus I took the opportunity to 
refine my tendon transfer techniques as well as learn the philosophy 
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of treatments for some congenital / paediatric cases two years after 
returning from my fellowships. This is a good way to update oneself 
and to keep abreast of trends around the world. It also assists us 
in myriad of ways, from broadening outlooks to widening contact 
bases and developing long-lasting friendships which are mutually 
beneficial. This visit also allowed me to develop contacts with some 
key people in the medical industry through which route I had the 
opportunity to bring their innovative products to our country. 
Hand Surgery Attachments: Institut de la main 2016
My next stint with this famous European institute was during my 
sabbatical and it was with a specific purpose: to brush up and 
improve my skill sets with paediatric cases. Professor Alain Gilbert 
is a maestro in paediatric hand and birth palsies. These are fairly 
“neglected” in Malaysia, primarily because they come more under 
the purview of the plastic trained surgeon rather than the orthopaedic 
trained surgeon. Further, since the majority of hand surgeons in 
Malaysia are orthopaedic trained, the conclusion is that this area is 
the less travelled path. Moreover, traditionally brachial plexus birth 
palsies are bogged with legalities. Thankfully this is on the decline 
but surgery is now giving marvellous results with the use of new 
products such as the nerve glue and nerve conduits. 
 Thus, while generally up to three years after MS Orth is 
considered sufficient Hand & Microsurgical training, I personally 
feel that a further one year fellowship overseas attachment is 
essential  as they have adjunct teaching and training not found here. 
Ideally this should be considered only after acquiring some basic 
knowledge and practical skills. A two to six weeks attachment every 
two to three years is ideal to keep oneself updated in the various 
sub-divisions of hand surgery.
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THE FACILITIES – THE COMPONENTS OF A 
HAND UNIT   
The Hand Surgeon’s home is actually the workplace, and his home 
is where he “visits” when not at work! Thus  the workplace must 
be made comfortable and the supporting facilities top notch to 
maximise efficiency and reduce wastage of time due to inferior or 
inadequate equipment. The mainstay of any decent Hand Surgery 
Unit or centre would comprise three parts: the clinic (with separate 
dressing rooms), the physiotherapy area and the operation theatre. 
All of these components cannot be compromised on and ideally 
should all be in one place or adjacent. Another very important 
component should be a decent rest area (Figure 13) where the 
exhausted surgeon can “hang out”, and where a 24-hour supply of 
some sort of food and beverage is available! This becomes very 
important when cases stretch from a couple of hours into a couple 
of days. 
Figure 13  All the residents / fellows exhausted after a call. I had a 
couch in my room when doing active calls in my alma mater which 
proved to be invaluable. 
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The Operation Theatre
Obviously one of the most happening places is the theatre. The basic 
“furniture” in the theatre must thus be comfortable for the surgeon 
is going to spend hours here. Thus the operating table, the surgeon’s 
chair and the “hand table” must be in line with the surgeon’s 
specifications. My personal preference is a Stryker stool (Figure 
14) and a 2 by 3 foot operating hand table which is translucent so 
radiographs can be taken easily. Lights must also be bright so that 
microscopic structures are easily seen. 
Figure 14 The Stryker chair is height adjustable with enough padding 
on the seat to ensure comfort for long surgeries. Hand tables from Lojer 
are lightweight, easy to attach and can withstand weight even without a 
supporting leg which facilitates taking a radiograph tremendously. 
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Figure 15  The (Zeiss®) Operating microscope (left) is absolutely 
essential for microvascular work and sometimes necessary for nerve 
repair or schwannoma dissection. The mini C-arm (Orthoscan ®) eases 
work. 
 The operating microscope and mini C-arm (Figure 15) are 
essential to the functioning of a facility catering to emergency 
cases for the upper limb. Instruments need to be of good quality 
(Waldemaar LINK) and usually two major and two minor handsets 
should be in stock and kept sterilised. An electric drill specifically 
for the hand surgeon’s use is quite a basic requirement as are suture 
materials from 4/0 to 11/0 in various categories depending on the 
surgeon’s preference. Other big ticket items would include the 
tendon, bone and microsurgical sets (S&T, Stille or KLS Martin), 
which are a must in any good hand unit. A mini external fixation 
set would definitely come in handy, where my preference is the 
LINK Ellis set – which is versatile and easy to use (Roohi SA et al 
2009 – poster presented in Poznan, Poland – Figure 16). 
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Figure 16  Left: The Mini External Fixator for the hand that I find very 
versatile and easy to apply. Middle: The poster presented in Poland 
(2009). Right: The Chirobloc – useful innovation. 
 Last but not least on the wish list would be a wrist arthroscopy 
set, preferably from Carl Storz, who have one of the best camera 
systems in the world. With that the major items are covered while 
smaller items include Kirschner wires, rongeurs, cutters, pliers, 
the radioluscent “lead” hand from AREX® and finger tourniquets. 
These are the few other essential things that would be required in 
a new hospital set-up. 
The Clinic
A lot of thought has to go into the layout of the Hand Clinic. It 
should be designed with the work-flow and the ease of patients in 
mind. If it is in a public hospital, many rooms would be required and 
the dressing area may be common and open in concept, separated by 
curtains. For private hospitals, physical rooms may be partitioned. 
I was involved in the planning (and construction) of some of the 
units in the country – the Hand Unit in UKM and the one in the 
Sunway medical centre among others. Structurally, they are very 
different but functionally, quite similar. 
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 In both units there are three to four consultation rooms where 
patients are seen by the registrar or consultant. In Sunway, there 
are also four dressing rooms. In Louisville, each consultant had six 
rooms where the fellows saw patients in and the consultant rotated 
through. Each room would be supplied with its own small custom-
made examination table and dressing materials. 
The Therapy Area
The therapy area is by far the largest in terms of space, where a 
brightly-lit open space is inviting and if it has a view, even better. 
It is important that this area be comfortable and welcoming for 
the patients would spend anywhere from half an hour to two hours 
here every alternate day, either before or after surgery. A common 
therapy table encourages camaraderie and mutual support amongst 
the patients, although some may prefer privacy. A set of ADL 
(Activity of Daily Living) boards are very useful to have plus 
exercise bands, putty and the various tools of the trade. A separate 
area for splint-making should be set apart. This may be glass walled 
to allow patients to see their splints being made. It also allows the 
therapist to keep an eye on the patient while working on something 
in the room. This area has to be adjacent if not in the same setting 
as the clinic, so that the surgeon may call on the therapist to discuss 
options when referring the patient. A minimum of three therapists 
is good for a busy Hand Clinic. All hand therapists should be well-
versed in both physiotherapy and occupational therapy. These go 
hand-in-hand and are inseparable. 
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THE FIELD OF HAND AND MICROSURGERY 
First, I would like to clarify why the term Hand & Microsurgery 
is my personal preference – the hand is a small structure which 
is packed with 19 bones, with numerous ligaments holding them 
together, a gamut of nerves providing 2 point discrimination of less 
than 4mm at the fingertips and a myriad of vessels both volar and 
dorsal supplying the muscles and all the enveloping structures. As 
one can imagine, injury to these small diameter vessels and nerves 
(be it traumatic or iatrogenic) requires special repair techniques 
using the microscope, especially in the digits – one cannot live 
without the other – they literally go hand in hand! 
 The beauty of Hand Surgery is in the breadth of cases that we 
see, ranging from congenital to degenerative, a spectrum across 
all ages and pathologies, with never a dull moment in the day. I 
would like to share a few interesting cases I have seen over my past 
20 years of experience in this field, which have been life learning 
lessons for me. 
Congenital Cases
Congenital hand cases are challenging, to say the least, for the 
size of the hand and digit in millimetres is in single digits or 
sometimes even in fractions! Anaesthesia is also a concern in the 
very young, especially so if they have syndromic conditions where 
cardiopulmonary anomalies may be present and potentially life-
threatening. We thus work with anaesthetists who are experienced 
with neonates and infants where the maturity of the lung is of 
concern, as may arise in patients with brachial plexus birth palsies 
where we may need to operate in the early window period of 
three to six months (Gilbert 1991). This category of patients who 
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are generally not covered by insurance tend to be seen in public 
hospitals, although coverage by some employers is in practice. 
Common (congenital) conditions in the hand (Figure 17) are 
polydactyly, syndactyly, symbrachydactyly, thumb hypoplasia & 
radial club hand, constriction bands, clinodactyly and camptodactyly 
(Chong AKS 2010). Macrodactyly (Figure 18) is not that common 
but is an extremely frustrating condition to treat with generally 
unsatisfactory results. Further, Clasped thumb may be confused 
with trigger thumb, which is contested as being congenital and 
thought of as being acquired.
Figure 17  From L to R: polydactyly, syndactyly, clasped thumb and 
constriction band syndrome. 
Figure 18  Macrodactyly treated twice surgically, but recurred – this 
is the usual scenario. Further surgeries put the patient at risk of nerve 
damage. Wise to quit while ahead is my sentiment.
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 Thumb hypoplasia may occur on its own or with radial 
deficiency of the forearm (radial club hand) and in the more 
severe cases (“pouce flottant”) may require pollicisation (Figure 
19).  Convincing Malaysian parents of the necessity of this type 
of surgery is sometimes an uphill task. I have found that unless it 
is severe the child adapts quite well and is otherwise functionally 
competent. 
Figure 19  Using Buck-Gramcko’s incision to excise the thumb and 
transfer the index finger to become the ‘new’ thumb = pollicisation. 
 Something close to my heart that I have learnt in recent months 
is managing brachial plexus birth palsies – a challenging condition 
indeed, in terms of size, philosophical complexity as well as, 
technical expertise. Under the guidance of Professor Alain Gilbert 
and his team, we performed reconstructive surgeries on several 
complete palsies in infants as part of a voluntary team to Ho Chin 
Minh City Paediatric hospital, in Vietnam (Figure 20). 
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Figure 20  From L to R: After resection of the diseased segment of 
the lower trunk of the brachial plexus, nerve grafts are put in place 
carefully and fibrin glue used for repair. Results were good.
The Paediatric Hand
Most paediatric cases we see are trauma related, the most frequent 
being the notorious fingertip injury. The amputated fingertip is much 
cause for concern and panic! Often, dealing with the distressed 
parent is more difficult than handling the child. Thankfully in those 
less than five years old, there is good news – the amputated part can 
be sutured back without much deficit. The results are quite good, 
though it may take up to three months to be visible (Figure 21). 
Figure 21  A 3 year old child with a complete amputation of her left 
ring finger. Simple suturing resulted in good “take” within five weeks. 
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 The older child (more than age six) is treated like an adult, only 
the healing is much faster (Figure 22). The same technique is still 
used, but the subcutaneous fat is removed and the remaining “cap” 
sutured on. The results are just as amazing. 
Figure 22  A 10 year old boy with a complete amputation. The 
subcutaneous tissue is excised, the nailbed is carefully approximated 
and a fine Kirschner wire is used to compress the bone fragments 
together (important). The nail plate is slotted in to keep the eponychial 
fold open. 
 The incredible healing capacity in children often results in 
rapid healing but the position of the union may not be ideal. Most 
times this may not be an issue since remodelling takes care of that 
too, but in certain cases such as with displaced articular fractures, 
especially involving the distal radio-ulnar joint (DRUJ), or near 
the proximal interphalangeal joint (PIPJ), corrective osteotomy 
and fixation may be required. We have seen teenagers presenting 
with DRUJ disruption and instability years after the initial trauma 
(Figure 23). 
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Figure 23  Buckling of the dorsal cortex with increasing volar 
angulation is a bad sign that needs correction. Note far right that the 
volar cortex is in correct vertical alignment. L DRUJ instability.
 
 As a rule, non-union is not frequently seen in Paediatric 
fractures, much less so after surgical intervention – 2-5% after 
plate osteosynthesis – as cited by Looi CSK et al. (2017). If it does 
occur, however, a few pointers to uphold are: meticulous handling 
of tissue, perfect bone graft opposition with host bone, drilling of 
recipient medulla followed by rigid fixation. In one case we used the 
anterior tibial cortex as a strut graft to bridge the Ulna non-union 
(Figure 24: Looi CSK et al. 2017). 
31 ❘❘❚ 
Sharifah Roohi Syed Waseem Ahmad
Figure 24  From L to R: Bone gap of more than 6cm bridged with 
Tibial strut graft. Union finally seen. 
 Paediatric hand injuries that were seen frequently in the 
emergency room of an urban hospital consisted of tendon injuries 
(24%), amputations (20%), laceration wounds (16%) and fingertip 
injuries (16%) (Shalimar, A. et al. 2007). In a two year review of 
all paediatric hand injuries, half were found to occur in the home 
setting while almost 20% were due to motor vehicle accidents with 
an increased incidence observed during school holidays (Figure 25). 
Figure 25  Peaks are seen for the months of March, June and 
December. The types of injuries are shown in the pie chart. 
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 Meanwhile an interesting trend of festive-related injuries is 
also seen in our country. While we are aware of firecracker injuries 
sustained to the hand and face of children,  sugarcane extraction 
machine injuries are also seen, particularly during the fasting month 
of Ramadan. Children assisting their parents who sell sugar cane 
juice in the Ramadan bazaar are particularly likely to sustain this 
devastating injury which results in a mangled hand which is beyond 
repair and susceptible to Pseudomonas infection (Ahmad SR 2015). 
Education and prevention are the best solutions and this has been 
highlighted in the newspapers (Figure 26: Star On line 2014). 
     
Figure 26  Sugarcane accidents in bazaars. A mangled hand due to the 
sugarcane machine. 
Trauma to the Hand and Upper Limb
This forms by far the largest segment of cases seen in hospitals, 
either directly after the event or later when the patient realises it is 
something more major. The topic is very vast and there are extensive 
descriptions of fractures, but much less on ligamentous injuries 
of the digits. A detailed description of the latter has been given in 
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the book by Ian Trail and Andrew Fleming in the chapter Acute 
Thumb and Finger Instability (Figure 27: Roohi SA and Caroline 
Leclercq 2015). 
 
Figure 27  Chapter in the book by Ian Trail and Andrew Fleming.
 An unusual but interesting form of injury is that sustained due 
to the use of paint guns and, less frequently, hand nail guns (Figure 
28). The former is extremely toxic and may even result in amputation 
of the digit if not treated promptly. A thorough washout of the digit 
must be undertaken to remove as much paint as possible from the 
finger. 
Figure 28  Although this looks minor, looks can be deceiving for the inside 
paints a different picture! The nailgun injury is harmless in this case. 
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 Another area of trauma that is oft overlooked but is extremely 
important is Crush Injuries of the Hand as opposed to the crush 
syndrome (Roohi SA, Pho RWH 2018). All trauma has some amount 
of crush involved, be it a sharp knife or a blunt force trauma. The 
former has a greater pressure applied (Force per unit area) due to 
its sharp infliction. A printing press would have greater element of 
crush since a high force is applied over a wider area causing “burst 
lacerations”. Care must be taken during debridement for the muscle 
is usually not viable and has to be excised to prevent infection from 
occurring (Figure 29). 
Figure 29  Crush injury due to printing press. It is imperative that the 
ink staining is removed prior to assessment of circulation as well as 
muscle viability. 
 The other form of crushing that is not visible is that which 
occurs in a degloving injury – the skin and subcutaneous tissue are 
sheared off by a rotational force applied in opposing direction (roller 
injury), avulsing the blood vessels and causing severe ischaemia 
(Figure 30). 
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Figure 30  A degloving injury caused by rollers resulting in Volkmann’s 
ischaemic contracture. 
 One of the most oft seen in the emergency section is amputations 
of the limb – fortunately this is rare (Figure 31). Swift action is 
required to salvage a major amputation since the muscle is not able 
to withstand loss of blood supply (warm ischaemia time of 2 hours). 
Figure 31  A 17 year old sustained a complete amputation of his right 
arm at the proximal humeral level. He was immediately rushed into the 
operating room within half an hour of arrival. The limb was saved and 
he regained good function after 1 year. 
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 Adult Brachial Plexus injuries are  serious cause for concern. 
They still occur too often and are mainly due to motorcyclists 
having accidents at high speeds. Associated injuries may include 
bilateral first rib fractures (Ismail I et al. 2017), vascular injuries and 
other limb fractures (Figure 32). Having treated a patient with 13 
fractures in one limb along with a complete brachial plexus injury, 
it can be a taxing journey! The sad part is that no matter how good 
the reconstructive surgery, the functionality is never the quite the 
same. Perhaps future advances in regenerative therapy may improve 
outcomes. 
Figure 32  A young male motorcyclist with extensive bruising over 
the left anterior chest wall highly suggestive of a brachial plexus injury 
and first rib fractures. The cervical x-ray shows the latter as well as a 
transverse process fracture of C7. 
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Infection 
There are many types of infections that we see in our daily practice 
but here I would like to highlight some that are unusual and difficult 
to diagnose, because they are easily missed. First and foremost is 
Tuberculosis of the hand and wrist (Roohi SA 2010). Those that 
present with signs of inflammation are not as challenging as those 
who do not. For example, a patient presented vague pains over the 
left wrist for over 5 years. A plain x-ray revealed a lytic lesion in the 
distal Radius and Ulna (Figure 33). Chemotherapy was commenced 
after curettage. 
Figure 33  A 50 year old well-travelled male presented with pain and 
mild swelling over his left wrist. Massive amounts of synovitis and 
tissue removed at surgery revealed tuberculosis infection. 
 Dangerous bacterial infections to note are necrotising fasciitis 
(Figure 34) and diabetic flexor tenosynovitis. Both have a high 
chance of causing loss of limb and life. We have studied Diabetic 
Hand Infections in a University and government hospital and found 
that 80% of  the patients had it in their dominant hand and that a 
big number (40%) end up with amputations, mainly because they 
present late (Balakrishnan V 2006 Thesis). 
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Figure 34  From L to R: Skin and subcutaneous tissue is lost at a 
rapid rate. Early debridement managed to salvage the limb. Flexor 
tenosynovitis showing splaying of the digits and flexed posture of the 
ring finger (affected) which also needed urgent drainage and where 
consent must always be taken for future amputation. This conveys the 
seriousness of the condition. 
 Viral warts are another entity that are missed or misdiagnosed. 
Most are fairly easily treated with local salicylate application but 
some require surgical excision (Figure 35). 
Figure 35  Usually a “kissing” lesion of the viral wart is seen. 
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Tumours
There are numerous bony and soft tissue tumours in the hand 
and upper limb. I shall touch on some interesting cases that I 
have come across in my practice. In 2003 upon returning from 
my fellowships, we were confronted with a patient with a highly 
aggressive malignant peripheral nerve sheath tumour (Figure 36: 
MPNST). The tumour was excised twice but recurred rapidly and 
the patient passed on within a year. Lesson to be learnt is to treat 
these with extreme caution and respect. 
Figure 36  Extreme pain and swelling of left arm with recurrence. 
Large tumour was excised. Second surgery was a gleno-humeral 
disarticulation. Patient died a year after initial diagnosis.
 The second case was also a malignant tumour (Acral Myxoid 
Inflammatory Fibroblastic sarcoma) of the right (dominant) thumb 
but with a better outcome (Figure 37). An amputation was carried 
out after an incisional biopsy was done and although we tried to 
save the thumb, the tumour was very aggressive and had already 
infiltrated the bone, and thus had to be excised. She is now eight 
years post-op and recurrence free. 
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Figure 37  Amputation of right thumb for a sarcoma, patient is      
disease-free.
 The third type of tumour is not as severe as the previous ones 
but is very often missed leading to delayed diagnosis and significant 
morbidity in terms of pain and discomfort. This is the glomus 
tumour that occurs at the periphery of digits and usually resides 
in the fingernail (Figure 38). Pin point pressure at the discoloured 
area elicits pain and is pathognomonic of it. 
Figure 38  Vague bluish discloloration and lytic lesion on x-ray. The 
nail plate is elevated and the tumour removed in toto. 
Last but not least, I would like to highlight vascular tumours; for 
example the huge dorsal soft tissue swelling on the left thumb of an 
eight year old boy. The defect post-excision was so big that a flap 
needed to be designed to cover it (Figure 39). Another example is a 
venous malformation in the left forearm of a 10 year old girl – the 
infiltration was so extensive that the ulna had to be excised and a 
one bone forearm created (Figure 40).
Figure 39  A large vascular tumour for which a rotation flap sufficed 
post-excision.
 
Figure 40. Excision of a venous malformation which had ‘eaten into’ 
the distal ulna. This was excised and the proximal end fixed to the distal 
radius – creation of an ‘ulnius’.
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A Tumour can also mimic common hand conditions such as 
carpal tunnel and trigger finger! In one instance a metastasis from 
an adenocarcinoma settled in the wrist and caused carpal tunnel 
which was not relieved post release (Roohi SA 2011). Upon open 
release, the tumour was found! In another patient, the triggering 
was found to be due to a giant cell tumour and a “recurrence” after 
percutaneous release prompted open release (Rahimawati, N. 2010). 
Thus recurrence with minimal incisions may be deceiving. It may 
not be due to inadequate release but due to another cause. 
Reconstructive Surgery
This area of Hand & Microsurgery seems to be declining due to the 
rising cost of microsurgical reconstruction. The long and demanding 
hours that need to be put in and the (monetary) rewards in the 
private and now financially driven public sector have  pressured 
its demise. As for my practice, I used to perform at least one free 
flap every month, at times two.  However, I have not done any in 
the last 6 months. 
 Some of the free flaps I have done and feel are useful are: the 
lateral arm flap, the antero-lateral thigh flap, the toe to finger transfer 
and the groin flap. I will show the thigh flap for an amputation at 
the wrist level which was done secondarily after the patient was 
received 24 hours post-trauma (Figure 41). 
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Figure 41  A: A 30 year old Army captain had a roll over injury in his 
car and hit a metal divider which all but severed his right hand at the 
radio-carpal level. He was sent in 24 hours later. Revascularisation, 
Debridement and tendon repair were performed at 24 hours post-trauma 
and held with Kirschner wires. An external fixator was destroyed by 
infection and the thenar muscles became necrotic. However, the thumb 
ray was only amputated after a delay in consent of 5 days. B, C: A free 
lateral thigh flap was performed to cover the defect and D: the battle 
with infection was finally won a year later. E: He felt ‘‘functional’’ 
although he had lost his thumb and did not want a pollicisation.
Local and rotational flaps can be extremely helpful too. Other than 
the usual, the “cap reattachment” for fingertip injuries (Figure 42) 
and the Ostrowski flap (Figure 43) are the most useful to have in 
one’s armamentarium. 
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Figure 42  The collage is self-explanatory. Meticulous technique is 
essential. 
Figure 43  This flap specifically designed for the first web-space is 
simple yet ingenious.
Research
My research has been in varied areas, from epidemiology (the 
prevalence of the Palmaris tendon in the Malaysian population 
– SA Roohi 2007 and Epidemiology of Distal Radius Fractures 
in a District Hospital & Their Treatment – Poster MOA 2009) to 
anatomy (The role of Flexor Carpi Radialis in the anatomy of the 
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Distal Radius Fracture – awaiting publication) to finding out what 
affects vascular repair and the haemodynamics of blood vessel 
primary repair and vein graft (end to end and end to side) together 
with researchers from the University of Perlis (MN Rahman et al. 
2012, 2013). It also includes studies on possibilities of veins being 
used as neural conduits (Hassan NH et al 2012) and Sciatic nerve 
repair with Olfactory ensheathing cells (Tan CW et al. 2013). In 
terms of regenerative medicine, the use of heparan sulfate was 
extremely useful in collaboration with Professor Denis Barritault 
from the University of Paris (Ahmad SR, 2015 and another journal 
article accepted for publication in Clinical Case Reports by Wiley. 
 The current research work has yielded some very exciting 
results on the use of stem cells in fracture healing on goat tibiae. 
Results will be published soon, so keep an eye out for them! 
THE FUTURE – IS PROMISING!
Presently, treatment in Orthopaedic surgery is mainly by physical 
means: reduction of fractures, repair of nerves and vessels 
and coverage with flaps.  Even these areas have shown rapid 
development with the discovery of innovative flaps and advances 
such as supermicrosurgery and perforator flaps. 
 In terms of equipment we will be seeing a torrent of new 
items from the big machines to the smallest cannulated screw 
in absorbable materials. The titanium plates may be replaced by 
vanadium or some other alloy and their sizes will gradually get 
smaller and more refined. As the distal radius plates acquire a lower 
profile and great tensile strength, it eliminates the need for bone 
graft, but the surgeons may not be ready to let that go just yet. Or 
perhaps there may be alternatives to the traditional bone graft? 
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Perhaps in the future we may not even need bone grafts – we 
may develop enhancers to hasten the rate of healing in terms of 
cellular therapy. Indeed fracture healing has already been sped 
up in countries like Korea with the use of various applications of 
stem cells. 
 I do believe the use of biologics is going to be the next 
leap forward. Regenerating agents like heparan sulfate and 
glycosaminoglycans are also in the forefront and showing 
encouraging results. We shall just have to wait and see. 
CONCLUSION 
Hand & Microsurgery is an exciting area of medicine which is 
growing by leaps and bounds. It gives the practitioner a variety of 
possible areas to practice, to suit the individual, and allows an array 
of cases in one’s portfolio so that it is always exciting. 
 The developments in this area, in mechanical, chemical and 
biological terms, are mind-boggling and we have not even touched 
on the neuro-medical area, in terms of prostheses. With neuro-
modulation, the possibilities for amputees and paraplegics are 
incredible. It is indeed an exciting time to be in. 
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institutions and universities. In 2016, during her sabbatical she 
undertook a two month attachment with the Institut de la main 
in Paris ending with a charity mission to Ho Chin Minh City, 
Vietnam, as part of a voluntary team of surgeons and anaesthetists, 
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of the Writing Group for the National Orthopaedic Curriculum 
Committee. 
 Dr. Roohi loves to travel but when she is not working (very 
rarely) she enjoys staying at home and relaxing with a good book 
in hand (pun intended). Her pillar of strength is her mother who 
has been her gladiator whilst her late father was her champion. 
She looks forward to many more productive years with several 
interesting projects in mind – both charitable and profitable! 
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